Background: This research compares the outcomes of percutaneous technique and open surgical peritoneal dialysis catheter placement in children. Methods: In this randomized controlled trial, between 2010 and 2011,a total of 35 pediatric uremic patients were enrolled and randomized into two study groups. Follow up data included duration of operation (minute), duration of hospitalization (days) and onset time of peritoneal dialysis. Complications were considered as mechanical and infectious. Results: The percutaneous procedure was significantly faster than the open surgical technique (9.5 ± 1.81 versus 27.00 ± 2.61 minutes, p= 0.0001). The onset of dialysis was earlier in percutaneous insertion. There were no cases of hollow viscous perforation, early peritonitis and exit site infection at the 3
Introduction
Ambulatory peritoneal dialysis is a simple and effective method for chronic renal replacement therapy in children (1, 2) . The advantage of this method includes simplicity, lower costs, patient independence and better patient satisfaction (3, 4) . Disadvantages include leak age, catheter related infections, hernia and mechanical out flow obstruction and catheter tip migration (2, 5, 6 http://mjiri.iums.ac.ir which requires laparotomy (7) (8) (9) .
Peritoneal dialysis catheters can be inserted percutaneously by a general surgeon to provide a simple, safe and fast peritoneal access. Beigi et al have showed that the implantation of the catheter by percutaneous technique was safe and easy and PDC was inserted with a low complication rate. This technique is performed successfully with local anesthesia and light sedation without any need for general anesthesia (10) .
Therefore we hypothesized that percutaneous PDC insertion can provide the reliable and safe peritoneal access and may achieve the better outcome.
Methods
This randomized clinical trial study was performed in the department of pediatric nephrology and vascular surgery at Alzahra university hospital, Isfahan, Iran between 2010 and 2011. Informed consent was obtained from the parents of children taking part in our study. Ethical approval for this study was obtained from Isfahan University of Medical Sciences Research Ethics Committee prior to the launch of the study. This study is registered with the Iranian Registry of Clinical Trials, IRCT 2013091514670N1. A total of 35 pediatric uremic patients were enrolled in this study and randomized into two study groups by random allocation software.
Collected perioperative and follow up data of this study included age, Gender , body mass index (BMI ) history of hemodialysis, primary disease, creatinin (Cr), duration of operation (minute) and duration of hospitalization (day).
In our center, open placement of the PDC is the common procedure for most pediatric patients and general anesthesia is the preferred option. A left 3-4cm paramedian incision is made approximately 1-2cm superior to the umbilicus. A small opening is made in the fascia and peritoneum. Then using a stiff guide wire the tip of catheter is passed toward the pelvic cavity .The catheter is brought through a subcutaneous tunnel to the exit site in the left lower quadrant. Finally the fascia and the rectus sheet was repaired with vicryl and the skin was closed with nylon stiches.
For the percutaneous insertion, the patient was placed in the supine position. The abdomen was prepped and draped. Then under local anesthesia with lidocaine 2% up to 5 mg/kg installation and light sedation with intravenous injection of ketamine (0.5 mg/kg) and midazolam (1-2 mg/kg), 1 cm transverse incision was made on the skin, just below the umbilicus. Linea Alba was sutured by vicryl and pulled. Veress atraumatic laparoscopic needle was inserted in peritoneal cavity through linea Alba. Normal saline (10 cc/kg) was infused in the abdomen to create the artificial ascites. A guide wire was inserted through the needle and the needle was removed. A dilator with a sheet was inserted over the guide wire. Then the dilator and guide wire was removed and the PD catheter with rigid guide was advanced through the sheet and directed toward the pelvis. The rigid guide was withdrawn and then both parts of sheet were divided and removed. Then a subcutaneous tunnel was made 3-4 cm caudally to the left lower quadrant, thereafter in all cases, with plain radiography we ensured the pelvic positioning of the catheter.
PDC related complications included catheter out flow obstruction, leakage, hemoperitoneum, hollow viscous perforation, incisional site hernia, exit site infection and peritonitis.
Inclusion criteria included male and female patients below 15 years of age who will be receiving peritoneal dialysis and have family support. Patients will be excluded if there is a history of prior major abdominal surgery, ventral or inguinal hernia or BMI ≥35 kg/m2.
Eighteen PDCs were placed percutaneously (P group) and 17 were inserted surgically (S group). Outcomes were recorded for two months following the insertion of the catheters. 
Uremic Patients

Open Surgical Insertion (18 cases)
Incisional hernia (1) Hemoperitoneum (2) Catheter related infections (2)
Catheter malposition (3) Wrapped omentum (4)
Percutaneous Insertion (17 cases)
Catheter malposition (1) Wrapped omentum (1) and 60th day of follow up. (p= 0.296)
Catheter malposition was seen in 4 patients (3 (17.6%) in S group and 1 (5.5%) in P group). In our study, the total of 5 patients (14.2%) complicated by wrapped omentum and they needed omentectomy (4 (23.5%) in S group and 1 (5.5%) in P group. Onset of dialysis was 3 rd and 10 th day of insertion in P and S group respectively (p<0.0001). Outcomes of the two methods are summarized in Fig. 1 .
Discussion
Beigi et al compared the outcomes of 34 percutaneous PD catheter placements in adults.
There was no incisional hernia and hollow viscous perforation. Duration of operation was significantly lower in percutaneous insertion technique than open surgical method.
Hemoperitoneum and out flow failure was more frequent in surgical insertion group.
Duration of hospitalization was same in both groups (approximately 3 days) .And in percutaneous group all PDCs were inserted without general anesthesia (10) . In our series two cases (11.7%) were complicated by in incisional hernia in S group. In P group all catheters were placed with local anesthesia and light sedation. In addition, the duration of hospitalization was longer in surgical group. Also out flow failure was more frequent in S group significantly (p<0.0001).
Varughese et al suggested that the percutaneous technique is extremely simple and reduces the time of hospitalization. There was no fluid leakage from insertion site. And one patient complicated with hollow viscous injury (11) . In this study the period of hospitalization was longer is S group, and there was no case of fluid leakage in percutaneous group.
Ozener et al reported that the rate of catheter related complications was the same in surgical and percutaneous techniques. This study suggested that there was statistically significant difference between open surgical and percutaneous procedure (12) .
Tiong et al reported that, approximately one third of percutaneously inserted PD catheters complicated with wound infection and catheter out flow failure. Also Duration of procedure was prolonged (13, 14) . In our series the percutaneous technique is simple, fast and safe method with better out comes in comparison with surgical method.
Dwarakanathan et al showed that the onset of peritoneal dialysis with 7 days delay of open surgical insertion time is safe with low complications. In this randomized study the meantime of starting peritoneal dialysis was 10th day of catheter insertion in S group versus 3rd in P group (p<0.0001)
Conclusion
In summary the percutaneous method with secure insertion of the catheter reduced the rate of some complications. Although they were not statistically significant, this technique reduces the time of hospitalization and operation without need to general anesthesia.
